LAW OFFICES

ARTHUR B. CUNNINGHAM

79 Checkerberry Lane, Hopkinton, NH 03229

November 22, 2010

Robert R. Scott, Ditector

Air Resources Division

New Hampshire Department of Environmental Services
79 Hazen Drive, PO Box 95

Concord, NH 03302-0095

Hand Delivered

Re: Proposed Rule, Chapter Env-A 2300, Mitigation of Regional Haze
Dear Mr. Scott: |

I represent the New Hampshire Sierra Club [NHSC].

First, 1 want to thank you and Craig Wright for extending the time in which to
submit comments on Proposed Rule Chapter Env-A 2300 and fot the prompt
rejection of the Public Service Company of New Hampshire [PSNH]
confidentality claims regarding information critical to the assessment of the
rule. NHSC has long believed that PSNH wses the claim of confidential
business information [CBI] as an artifice to conceal facts regarding compliance
with the Clean Air Act and the New Hampshire Multiple Pollutant Control
Program. I also want to thank Liz Knowland and Pete Demas for their help
and cooperation in my substantial 91A document review of the Regional Haze
decuments.

You have determined that the july 17, 1998, NOx RACT Otrder for Merrimack
Station MIK2 satisfies the Regional Haze BART requirement. The 1998 NOx
RACT Ordet requires that MK2 emit no mote than 15.4 ton s of NOx per
each 24 hour calendar day. In the BART analysis, 15.4 tons per day equates to
0.37lhs/MMBtu.of NOx.

NHSC rejects your determination that the MK2 RACT Order satisfies BART

' 37 [bs/MMBtu is almost four times the presumptive . | 1bs/MMBtu BART emission limit set forth in 40
CFR 51, Appendix Y.
PO Box 511, Contoocook, NH 03229
(603) 746-2196 (office and fax) (603} 491-8629 (cell)
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New Hampshire Department of Fnvironmental Services-Adr Resources
Division [ARD review of the Repional Haze BART requirement for
Merrimack Station intersects with the legal necessity of ARD review of the
New Hampshire nonattainment program, patticulatly for NOx, a major
component of both regional haze and ozone.

ARID 1s required by the Clean Air Act to timely establish a NOx emission limit
for Merrimack Station MK2 that satisfies both the Regional Haze BAR'T
requiremnent and the nonattainment program. New Hampshirce is delinquent i

the establishment of both programs.

The New Hampshire Regional Haze state implementation plan |SIP] was due
to the United States Environmental Protection Agency [EPA| on December
17,2007, On January 15, 2009, IiPA made a finding that New Hampshire failed
to timely submit addressing Regional Haze in mandatory class T federal areas
[the nations National Parks and wilderness areas|. By January 15, 2011, EPA 1s
required to fully approve the New Hampshire Regional Haze SIP or
promulgate a federal implementation plan [FIP]. Exhibit 1,

On March 17, 2008, I'PA issued a finding that New Hampshire missed the
Clean Air Act deadline for submitting complete plans showing how the state
will meet the 1997 ozone standards which must include an attainment
demonstration, a reasonable progress plan, and, a reasonably available control
technology plan. [RACT]. Exhibit 2. On January 19, 2010, EPA determined that
the states must submit their attainment designations to EPA by January 7,
2011, for the primary ozone standard [1 hour], and August 31, 2011, for the
secondary standard [8 hour]. Federal Register, Vol. 75, No. 11, January 19,

2010.

As you know, a large part of southern New Hampshire has not attained the
NAAQS for ozone and a substantial portion of the nonattainment area is in
serious nonattainment. 'The ozone NAAQS are required to provide protection
of the public health against an array of ozone related advetse health effects that
range from decreased lung function and respiratory symptoms to serious
indicatoss of respiratory morbidity including emergency room visits and
hospital admissions for respiratory causes; cardiovascular related morbidity and
catrdiopulmonaty mortality.

The Merrimack Station MIK2 emission limit for NOx to achicve attainment will
be significantly mote stringent than the July 17, 1998, NOx RACT Otder:




1. PSNH has increased the historic net generating capacity of MK2 from 320
MW to an ISO NE capacity claim of 338 MW. PSNH is currently opetating
MKZ2 at 332 MW. Exhibit 3. NHSC rejects the PSNH claim that the genetaton
upgrade is entirely due to increased efficiency of the replaced MIK2 turbine.®
ARD has failed to examine this generation upgrade and its impact on
emMISSIONS.

2. NOx 1s a particulatly demanding problem for MIK2. The uncontrolled NOx
levels are 2.4 Ibs/MMDBtu |average] and 2.66 Ibs/MMDBtu [maximum] which is a
much higher emission rate than most uncontrolled boilers and is higher than
most other cyclone boilers. The high emission rate is due to the very high heat
release for the boiler. Exhibit 4.

3. The MK2 SCR cannot be operated fulltime because of a temperature
permissive. During start-ups, shutdowns and low load operations [below 230
MW net] the SCR cannot operate. Exhibit 5. PSNH asserts that the
uncontrolled NOx rate is typically 1.0-1.5 Ibs/MMBtu. PSNH, because of these
concerns, insists that it needs “flexibility” to operate the SCR at 2 much. highet
emission limitation.” Hxisting ARD data does not support the PSNH claim that
MK2 emits only 1.0-1.5 Ibs/MMBtu duting low load operations with the SCR
shut down. ARD must examine the integrity of the PSNH low load emission
clatm because 1t 15 a critical part of the BART emission calculation as it exists in
the proposed Regional Haze SIP. See PSNH MK2 NOx Control Cost Analysis,
Exhibit 6. ARD must fix 2 NOx emission limit that fully accounts for the
periods when the SCR is not in operation.

The MIK2 NOx emissions problem must be addressed in both the Regional
Haze program and the nonattainment program. It makes no sense whatever o
fix a 0.37 Ibs/MMDBtu BART emission limit for NOx knowing that a mote
stiingent attainment NOx limit is due.

PSNH, in its confidential submissions to ARD ordered released by ARD,
asserts that it will be too expensive [$10,169 per ton at 0.34 Ibs/MMBu] if it
cannot maintain the de-rate flexibility at 0.37 Ibs/MMDBtu. Exhibit 7. If the

* NHSC has appeals pending before the NHDES-ARC that raise substantial NSR permitting issues. [09-10
ARC and 10-06 ARC]. Proper NSR permitting for the major plant modifications, including the replaced
M2 HP/IP turbine and related plant projects, will require significantly more stringent NOx emission
limits. The lowest achievable emission rate [LAER] is required for modified sources in nonattainment
areas.

¥ Data contained in ARD files indicate that MK2 NOx removal is, on average, below the .37 Ibs/MMBtu
NOx RACT limit.
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PSNH cost claims are correct, PSNT will not be able to meet its Clean Air Act
obligations under the secondary standard attatnment program.

NHSC strongly urges ARD to establish an emission limit for MIK2 in the
Regional Flaze STP that will bring New Flampshire into attainment for ozone as
required by the Clean Air Act,

Very truly yoturs,

Arthur B. Cunningham

Attorney for New Hampshire Sterra Chub
Flectronic copics to:

Catherine M. Cotkery, Chapter Director, NHSC

Jerry Curran, Chapter Chair, NHSC
Donald Dahl, EPA
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Themas §. Burack. Commissioner

New Hampshire Deparument ol Environmental Services
29 Haven Dreive. PO Box 93

Concord. N 03302-0095

Re: New Hampshire's Regional Haze State Implementation Plan
Dear Commisstoner Burach:

As youknow, on Junuary 15, 2009, the Environmental Protection Agency (EPA) made a findinyg
that the state of New Humpshire failed 10 submil a state implementation plan (51P) addressing
Regional Haze in mandatory class | Federal areas (our Nation's National Parks and wilderness
arcas) as required by the Clean Air Act (CAA) and federal regulations. “The Regional Haze SIP
was due 1o IPA by December 17. 2007, As aresult of this finding, FPA must within two vears
(that is. by Japuary [3. 2011) either Tully approve New Hampshire's Regional Haze SIP or
promaleate a lederal implementation pluan (F11?).

On January 29, 2010, the New [Hampshire Department of Environmental Scrvices (DES)
submitted a final Regional Haze SIP to 1EPA. We have reviewed New Hampshire's submittal
and note that it appropriately addresses many of the necessary components ol a Regional Haze
SIP. The plan is. howevers incomplete with respeet to best av ailable retrofit technolopy (BART)
requitements. Cunsequently, the BART portion ol the submittal can net be processed as a
revision w the New Huampshire SIP and EPA s returning that portion ol the submiual 10 the
DS Therefore the incomplete BART portion is no longer pending 1PA action.

Specifically. inorder for LPA 1o dewermine a S1P revision complete. it must include the
neeessary administratis ¢ and technical support materials to meet the eriteria outlined in 40 CFR
Part 51 Appendix V. New Hampshire's January 29. 2010 Regional Haze SIP submittal does not
meet these criteria with respect 1o BART requirements. 1n particular. the SIP submitial lacks
enforceable emission himitations. work practice standards and recordkeeping/reporling
requirements. 1o ensure BARL requirements are implemented.

I addition. EPA s very concerned with the BART rulemaking schedule outlined in the S1P
submittal. This schedule calls Tor & rough dralt ol the BART rule in January 2012 and a final
rule to be adopted in May 2013, As noted above. EPAs deadline o issue a FIP is January 15,
2007,

Alsa New Humpshire has not yet submitted an adopted regulation implementing the siate™s Tow
sulfur fuel oil measure which was included as an clement ol New | lampshire’s long term
Reglonal Haze strategy, -
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Therefore. we would like 1o request a meeting with your Air Director and stff working on the
Repional Have SIP 1o Murther discuss this issue. in order [o ensure these requirenents are mel i

timely and ellective manner.

My stalt will contact DIZS stall 1o schedule @ mutually acceptable nme Tor this meeting. 1 you
or vour stalT have any questions on Regional faze issues. please contact Anne MoWillims al

OHE7 9181697,

Suneerely,

Stephen S. Perkins. Director
Olhice ol eosystems Pratection

CC Robert R Scote, N DS
Jelt Uinderhill, N 1DEES
Charles Muartone, NIT DES

—




Fact Sheet | Ground-level Ozone | US EPA Page | of 4

http://www.epa.gov/glo/fs20080317.html
.ast updated on Friday, May 09, 2008
Ground-leve! Ozone

You are here: EPA Home  Air & Radiation  Six Common Pollutants Ground-leve! Ozone
Fact Sheet

Fact Sheet - Managing Ozone Air Quality:
Findings on Failure to Submit Elements of 1997
Ozone NAAQS State Implementation Plan

ACTION

+ On March 17, 2008, the U.S. Environmental Protection Agency (EPA) issued findings
that i1 states missed Clean Air Act deadiines for submitting elements of their State
Implementation Plans (SIPs). The deadlines are for submitting complete plans
showing how they will meet the 1997 ozone standards; they are not deadlines for
meeting those standards.

+ These elements are an attainment demonstration, a reasonable further progress plan,
and a reasonably available control technology plan.

» Today, EPA has taken a separate action that helps ensure that all states have in place
the basic program requirements for attaining the 1997 ozone air standards; For more
information please see www.epa.gov/air/ezonepollution/fs20080317H.html.

= The 11 states are: California, New Hampshire, New York, Rhode Island, Iilinois,
Indiana, Maine, Ohio, Vermont, Virginia, and Wisconsin. (See attached for a fist of
specific overdue elements.)

» The plans that were due are known as state implementation plans, or SIPs, and are
required by States in one or more of the following situations:

+ States with ozone nonattainment areas: these areas must submit SIPs ko show
how those areas will meet the ozone standard by their attainment dates.

* States in the Ozone Transport Region (OTR): the Clean Air Act set out specific
requirements for a group of northeast states that make up the OTR. States in
this region are required to submit a SIP and install a certain level of controis for
the pollutants that form ozone, even if they méet the ozone standards.

« For ozone nonattainment areas, the Clean Air Act requires EPA to start three
timetables, known as "clocks" once these findings are published in the Federal
Register. The three clocks include two sanctions clocks, and a deadline for EPA to
issue federal implementation plans (FIPs). These clocks range from 18 months to two

years.

= For areas currently attaining the standard, but falling within the Ozone Transport
Region, this finding of failure to submit starts the emission offset sanction clock and
the FIP clock. Because these areas are attaining the 1997 ozone standard, this finding
does not start the highway fund sanction clock.

» Sanctions will not apply to states that submit complete SIPs before these clocks run
out and EPA will not issue FIPs for states with plans approved before the FIP deadline.
EPA is working with these states to ensure that they submit revised, approvable plans

as soon as possible,

1172172010
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* EPA has proposed a clean air determination for New York and finalized a clean air
determination for New Hampshire. These determinations, when finalized, will suspend
certain SIP requirements and any active sanction clocks as long as the areas maintain

clean air.

The Clocks

* Emission offset sanctions {18 months): Under emission offset sanctions, a state
must ensure that each ton of emissions created by a new stationary source of
poliution is offset by a two ton reduction in existing stationary sources. These offset
requirements would apply in areas designated as “nonattainment” for the ozone
standard. Emission offset sanctions will not apply to states that submit complete SIFs
within 18 months after these findings are published in the Federal Register.

* Highway fund sanctions (two years): Under highway fund sanctions, a state can
lose funding for transportation projects if the funds have not been obllgated by the
Federal Highway Administration by the date the highway sanctions are imposed.
(Projects that have already received approval to proceed and had funds obligated
may proceed.) Highway sanctions will not apply to states that submit complete 51Ps
within 24 months of publication of these findings.

* Federal Implementation Plans (two years): Under a FIP, EPA, not the state,
determines what steps must be taken to meet the standard. For the FIP ctock to be
turned off, EPA must approve the SIPs within 24 months of publication of these

findings.
BACKGROUND

* Ground-level ozone forms when emissions of nitrogen oxides {NOx) and volatile
organic compounds (VOCs) “cock” in the sun. Ozone exposure is linked to acute
respiratory problems, aggravated asthma, reduced lung capacity, inflamed lung
tissue, and impairment of the body’s immune system,

* SIPs include a number of documents and programs designed to address ground level
ozone pollution. These findings apply to three plan elements: an attainment
demonstration, the Reasonably Available Control Technology (RACT) elements and

the Reasonable Further Progress (RFP) element.

Attainment demonstration

* States with nonattainment areas are required to analyze the potential of thase
areas to meet the 1997 ozone standard. The state uses air quality models and
other relevant technical information to demonstrate its ability to achieve the air
quality standard by a certain date. (In the findings issued March 17, 2008,
states with ozone nonattainment areas classified as moderate or higher are
required to show they can meet the standard “as expeditiously as practicable,”
but no later than the statutory attainment date for the respective classification.
These attainment demonstrations were due to EPA in June 2007.)}

Reasonably Available Control Technology

* The Reasonably Available Control Technology (RACT) SIP element identifies
certain levels of air pollution control for existing stationary sources of NOx and
VQCs, RACT is defined as the lowest emissions limitation that a particular
emissions source is capable of meeting with control technology that is
reasonably available, considering technological and economic feasibility. The
RACT requirement also applies to all areas in the Ozone Transport Region,

http//www.epa.gov/glo/fs20080317 html 11/21/2010
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regardless of the area’s designation for the 1997 ozone standard. This S1P
element was due to EPA In September 2006.

Reasonable Further Progress

« SIPs must also provide for steady progress, also known as Reasonable Further
Progress (RFP), toward attainment of the ozone standard. This provides a way
to ensure states make continual progress toward meeting the standard by their
attainment date. This SIP element, which was due in June 2007, establishes
emission reduction milestones for the first six years after a baseline year (in
most cases, the baseline is 2002), and every three years afterward until the
attainment year. .

+ States that are part of the Ozone Transport Region were required to submit SIPs to
meet the 1997 ozone Reasonably Available Control Technology (RACT) requirement
for the entire State. The RACT requirement applies to all areas within the Ozone
Transport Region, regardiess of the area’s designation for the 1997 ozone standard.

« The states in the Ozone Transport Region are: Maine, New Hampshire, Vermont,
Massachusetts, Rhode Isiand, Connecticut, New York, New Jersey, Pennsylvania,
Delaware, Maryland, and the Washington, D.C. Metropolitan Statistical Area, including
the northern Virginia suburbs.

FOR MORE INFORMATION

+ To download a copy of this notice, please go to www.epa.gov/air/ozonepollution/ and
click on “Regulatory Actions.” For further information concerning this action, contact
Mr. Butch Stackhouse of EPA’s Office of Air Quality Planning and Standards at (919)
541-5208 or by email at stackhouse.butch@epa.gov.

states and Areas Receiving Findings of Failure to Submit
SIP Elemeni{s) Not

State Affected Area(s) Submitted
California W Mojave Desert Reasonable Further Progress SIP
Sacramento Metro Area Reasonable Further Progress SIP
Ventura County (part) Area Reasonable Further Progress SIP
New Boston-Manchester-Portsmouth (SE) Attainment Demonstration
Hampshire Reascnable Further Progress 5IP
New York Jefferson County Area Attainment Demonstration
Reasonable Further Progress SIP
Rhode Island Providence (all of RI) Area Attainment Demonstration
RACT SIPs
Reasonable Further Progress SIP
Itlinois Chicago-Gary-Lake County Area Attainment Demonstration
RACT SIPs
Reasonable Further Progress SIP
St. Louis Area NOx RACT
Indiana Chicago-Gary-Lake County Area Attainment Demonstration
RACT SiPs

http://www.epa.gov/glo/fs20080317.html 11/21/2010
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Maine

Ohio
Vermont
Virginia

Wisconsin

Entire State in Ozone Transport
Region (OTR)

Entire State minus areas receiving
NOx waiver

Cleveland-Akron-Lorain Area

Entire State in Ozone Transport
Region

Stafford County Portion of the OTR

Milwaukee~Racine Area

Sheboygan Area

hitp:/fwww.epa.gov/glo/fs?.00803 17.html

Reasonable Further Progress SIP
VOC RACT SIP

NOx RACT SIP

VOC RACT SIP
NOx and vOC RACT SIPs

NOx and VOC RACT SIPs

Attainment Demonstration
Reasonable Further Progress SIP

Attainment Demonstration
Reasonable Further Progress SIP

11/21/2010



Public Service Company of New Data Request SCNH-02

Hampshire

Docket No. DE 10-1 21 Dated: 08/13/2010
Q-SCNH-004
Page 1 of 1

Witness: Wwilliam H. Smaguia

Request from: Sierra Club, New Hampshire Chapter

Question:

William H. Smagula, Director-Generation, PSNH, in response to Q-Staff-059, listed a
number of projects that improved the fossit unit heat rates, including the HP/IP turbine
project. In response to Q-Staff-022, Mr. Smaguia stated that the net energy of 12 MW
was due to equipment gains. Mr. Smaguia also stated that an additional unit capacity of
just over 5 MW was demonstrated. He did not attribute the SMW+ increase to efficiency
gains. Please provide the documentation that supports Mr. Smagula’s responses, hoth
as to the efficiency gains and the additional unit capacity.

Response:
Merrimack Unit 2 receives capacity credit for 338 MW associated with the turbine project

efficiency gains as shown o the 150 web page.

The unit operates at approximately 332 MW (12 MW above the previous 320 MW net operation)
due to efficiency gains associated with the turbine project as shown below.

Historical operation at 320 MW

02 m_
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01 Jan 10104 m_l=
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NHSC B
Andover Technology Partners

Recipient: Mr. Andy Bodnarik Sent By: James E. Staudt

Company: NH DES Company: Andover Technotegy Partners
Fax Number: 1 (803) 271-7053 Fax Number: 1-978-583-3843

\oice Number: 1(603) 271-1370 Voice Number: 1-978-683-9509

Date: 4/23/98

Time: 6:39:41 AM

Total No. Pages. &

Subject: MK-2 Case Study

Message:

Attached is case study that was prepared originally with a great deal of
Jim Philbrick's help but was later modified based on comments by NH

DES.

Itis crucial that this have final blessing from PSNH. WITHOUT PSNH's
APPROVAL, MK-2 AND MK-1 CASE STUDIES WILL NOT BE
INCLUDED IN FINAL REPORT.

This is the last, remaining item keeping report from belng released, {will
be very grateful for your help on this matter.

iThank you,

Jim Staudt

K

.




Section 4.2 SCR Case Studies

4.2.1 Case Study SCR-1: Merrimack #2 - Selective Catalytic Reduction
V3
Operator Contact - Mr. Jim Philbrick: (W 634-2280

Background

Memmack #2 is a 333 MWg (320 MW net) wet bottom, bitunzinous coal-fired, cyclone
boiler operated by Public Service Company of New Hampshire (P SNH) that is located in
Bow, NH. The boiler, built in 1968 (installed m 1969), generates 2300 Kibs/hr of steam
with 3473 MMBTU/hr heat mput at maximum capacity. The 1997 capacity factor of the
mnit was 80% (no annnal outage) and the historical (1990) capacity factor was 67%
(includes aunual outage). The facility was subject to NOx RACT m 1995. Uncontrolled
NOx levels were 2.4 I1b/MMBTU (average) or 2.66 Ib/MMBTU (maximum), which is a
much higher emission rate than most uncontrolled boilers and is higher than most other
cyclones. This high mncontrolled NOx emission rate is dne, in large part, to the very high
Leat release rate for this boiler which is manifested in very high full load famace exit gas
temperatures of about 2450 F. The historical coal nsed is 2.5% sulfur easters bitunumous,
and the boiler is equipped with a tubular air preheater. However, to rednce SO, emissions
in 1995 the sulfur content of the coal was reduced to 1.5%. Typically, 100% of the fly ash

is remjected.

The state of New Hampshire determined that 1995 NOx RACT for PSNH would be a
maximum average NOx emission rate for a 24 hour calendar day of 1.4 Ib/MMBTU wath a
daily maximum NOx emission of 35.4 tons per day, which is equivalent to 0.85
Jb/MMBTU at full load for 24 hours. Hence, if continuous, 24-hour operation at full load
was desired, a NOx rednction system capable of providing 68% rednction at full load was
necessary. Future redunctions will be reguired in 1999 to reduce total NOx emissions of
15.4 TPD, which is equivalent to less than 0.40 Ib/MMBTU at full load or an 85%
rednction from the original uncontrolled peak daily baseline.

Technology Selection
PSNH mitially planned to use Selective Nan-Catalytic Rednction on Merrimack #2 for

NOxX RACT compliance. SCR had previously been ruled out based upon the information
that PSNH staff had at the time, which snggested that SCR would not be a technicaily
viable option for Merrimack #2. Use of SNCR wonid require derating of the mit by over
50 MW smce the fumace temperatures were too high at full load for the SNCR process to
be effective. SNCR alone could not provide sufficient reductions for 1999 compliance.
Reductions in 1999 would have to be achieved throngh some additional or other means.
Initially, PSNH personnel did not believe SCR to be a technically or economically feasible
retrofit option on a wet-bottom, bituminous coal-fired cyclone unit because of the large
capital mvestment and the potential catalyst poison implications associated with fly ash
reimjection.
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PSNH received multiple bids for SNCR systems on Mernmmack #2. None of the bidders
were comfortable about installing an SNCR system on MK-2 and two of the bidders
strongly suggested that SCR be considered. SCR would enable the unit to operate at full
load (no derating) and would use the reagent much more efficiently. Morcover, the SCR
would be able to provide sufficient rednction for the likely fature NOx reductions m 1999.
The catalyst suppliers assured PSNH that arsenic could be addressed, and firm gnarantees
would be provided for a cyclone unit. With the understanding that the SCR system would
entail a much higher capital cost than SNCR, the benefits of using SCR were sufficiently
compelling that PSNH decided to request proposals from multiple SCR vendors.

SCR proposals were received and PSNH found the vendors provided strong guarantees on
performance aud lower capital costs than were origmally expected. Based upon their
review of the proposals and a detailed economic/technical evaluation between SNCR and
SCR systems, PSNH selected Noell as the contractor for an SCR system.

Technical Design Challenges

Several features of the facility contribated to the difficulty of the retrofit.

o The very high NOx level requires that the reactor, and ammonia handlng equipment
be mach larger than would typically be expected for a boiler this size.

o Fly ash from the precipitator is reijected back into the boiler, which can have the
potential for shortening catalyst life. This was factored into the catalyst design.

o The large catalyst size and high sulfur content of the fuel contribute to challenges in
controllmg SO- to SO oxidation to low levels.

» There were only 22 linear feet of distance between the bottom tubes of the
economizer and the top tnbes of the tubular air heater, providing very little room for
ductwork to/from the SCR.

o The boiler is equipped with 2 tubular air preheater, which is not easily water washed
or cleaned with soot blowers. Hence, formation of ammonium bisulfate caused by the
presence of ammonia and S0O; is a major concer.

e To limit the additional pressure drop to within the available margin in the forced draft
fans, the SCR ductwork was designed for relatively low pressure drop and as a result
the ductwork is relatively large.

e The new ductwork within the boiler area was supported from the existing stractural
steel. This steel had to be amalyzed and remforced.

o The boiler feed line to the economizer interfered with the SCR ductwork and had to

be rerouted. This is high-pressure, fabricated pipe.
Fortunately, the space to place the SCR reactor was readily available with little demolition
required.

The project had to face the challenges of a very fast schedule - approximately eleven
months from placing the order to completion of commissioning. This fast schedule did not
offer any slack time. The boiler had to be in compliance with the new, lower emission rate
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on the date of start up. An accelerated schedule was required for all phases of the project
in order to satisfy the NOx complimce deadline. Also. the constrnction portion of the
project was performed during a New Hampshire winter.

Merrimack #}
MWgr _ 333
Klbs stihr 2,300
MMBT U/ : 3,473
1997 Cap. Factor 0.80
Hist. Cap. Factor (1990} 0.67
Boiler age (yrs) 28
Bailer type Cyclone
Alr heater Tubular
Primary Fuel coal, 1.5% §
Baseline NOx 2.4 (avg), 2.66 (max) Ib/MMBTU
Controlled NOx <0.85 Ib/MMBTU

Project Execution

As mentioned, project execution was carried out by PSNH and the contractor, with
construction during the winter. The excavation and foundation work wag done durmg the
fall and all above groundwork was done during the winter. The schedule was maintamed
by establishing good coordmation with all contractors and working extended hours.

The reactor was designed to accept up to four layers of catalyst. Initial catalyst charge
was two layers of 200 m” each, for a total of 400 m" of catalyst. Each layer is equipped
with soot blowers to blow dust off the catalyst. Ar additional % layer was planned for
addition and installed in 1997 and 1 % layers are plammed to be added i 1999 when

regulations require further NOX reductions. A permit Findit fo .
&/ consumotion?

The system typically uses anhydrous __-.__',,-u Lata g approximately 1,900

Ib/hr at full Joad, which is equivalenpt6a ~This nnusually

high amount of reagent is needed dne To-the-unit’s relatiy ghhaselneTIOx emissions.

The mhydrous ammonia is niixed with warm air carrier (from the ar preheater) and
sapplied through two 90-degree grids m the dnctwork upstream of the SCR.

The design and ronting of ductwork was a major challenge. PSNH decided to use a large
smgle duot at the exit of the economizer to ronte the flue gas to the SCR and a split to
two dncts to go back to the air heater. This enabled a more balanced flow distribution out
of the economizer and back to the air heater.



The project was completed on time, despite the extremely fast time frame and the difficnit
challenges of the program. Although there are aspects of SCR retrofits that can be more
difficult than those encountered in the Merrimack #2 case, this project was a very
challenging retrofit for several reasons outlined above. The total capital cost of the
program, melnding the initial catalyst charge, was $18.4 million, or approximately 55/KW.
For an 85% NOx reduction the capital cost (which mcludes the cost of the additonal two
layers of catalyst and associated equipment) is approximately $72/KW.

Experience
Since start up over two years ago, performance of the SCR system has matched anticipated

performance. Catalyst samples have been tested periodically and samples are
demoustrating the expected activity associated with the catalyst age. The major demgn
parameters of the SCR catalyst initially appear to satisfy the gnarantee levels.

To date, the only aspect of the SCR system that has caused any difficulty 1s failure of
certam auxiliary mechanical equipment. These failures have mcluded an SCR bypass
damper that does not consistently provide a tight shut off, duct work casing leaks
(pressurized unit and large ductwork) and failed expansion joints. The most significant
concem has been the SCR bypass damper, located downstream from the ammonia
injection grid, that has not consistently provided a tight shut off and produces high ammoma
concentration (over § ppm at times) at the air heater inlet during operation. Since the boiler
fires medium to high sulfur coal, 1.5% S, this resultsin a slow build ap of ammomum
bisulfate in the air heater and ultimately increased pressure drop across the air preheater.
Precauntions associated with mcreasing air heater outlet tomperature have localized the
buildup somewhat. However, the air heator still needs to be water washed on occasion.
Notably, the SCR reactor, associated auxiliary ecuipment and the control system have not
been the cause on an mscheduled outage to date, with the exception of the failed
expansion joints. Additional water washings of the air heater have been timed to be done
simultaneously with boiler outage work. Also, it has never been necessary to reduce boiler
load to mamtain environmental compliance becanse of an SCR system problem. There
have been three forced outages because of premature expansion joint failures. Because of
the extensive ductwork required to route the flue gas to md from the reactor, 11 expausion
joints were stalled in the system. PSNH and Noell are currently working on a correction
to the bypass damper, which should reduce the frequency of air heater washes. '

Fly ash quality has not been adversely impacted by the addition of the SCR system. Ail of
the fly ash and boiler slag is beneficially utilized. '

Operating costs have been determined by PSNH to be approximately $2,000,000/year.
This estimate inclndes: ammonia, parasitic loads, maintenance, cost of air heater washes,
boiler efficiency loss due to slevated exit temperature, the cost of catalyst testmg, and

engineering support. After the bypass damper is fixed, this number should decrease by .
approximately 10-15% because the reduced ammonia in the air heater will reduce the need
to elevate air heater outlet temperature and the frequency of water washing,

145




Cost Lifectiveness

PSNH has performed a detailed cost analysis for the use of SCR technology on Mernmack
Station Unit #2. The analysis is based on a 65% NOx reduction with two full layers of
catalyst and is given in 1996 dollars. The cost is $400 per tan of NOx removed. The cost
components I this analysis include operation and mamtenance (both fixed and vanable),

depreciation and the cost of money.

A detailed analysis for 1999 with 4 full layers of catalyst in the reactor and the reactor

working at its maximum design capacity has not been completed at this time.

Merrimack #2
Contract duration - Order placed to ' ~11 months
comtmencement of operations

Months SCR operation (Nov. '97) ~40 months

# forced outage incidents 3

NH,; slip, ppm__ <5

NH; plume/year 0

QCutages or reductions in capacity due to 0

air heater plugging

Canltal Cost ~$55/KW

Cost Effectiveness

~$400/ton NOx removed
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Public Service Company of New Hampshire
Request for Additional Information for Determination of
Best Available Retrofit Technology (BART) for the NH Regional Haze SIP

Dear Mr. Scott:

In response to your request, dated November 17, 2009, for additional information necessary to
finalize the NH Department of Environmental Services, Air Resources Division's response to
comments received from the U.S. Environmental Protection Agency and Federal Land Managers
specific to DES’ Best Available Retrofit Technology (BART) demonstration, Public Service
Company of New Hampshire is submitting the enclosed information.

As you know, PSNH did not submit written comments specific to DES” BART determination
presented at the public hearing on June 24, 2009, because PSNH was in agreement with that
determination. PSNH is interested in understanding the basis of any significant changes to the
BART determination and would raise objection to overly stringent BART limits that provide
minimal environmental benefit yet increase costs and expose PSNH’s generating facilities to
permit exceedances during the course of normal operation of the units.

Incremental Cost Estimates of SO2 Reductions at Newington Unit NT1

In order to estimate incremental costs associated with varying grades of oil, PSNH evaluated
historical fuel cost data provided by Platts for the period of 2002 through September 2009.
Considering the inevitable inaccuracies in trying to predict future fuel prices, PSNH has
calculated incremental cost estimates for illustrative purposes using the more recent historical

fuel cost data (2005-2009).

As illustrated on the enclosed spreadsheet, PSNH has estimated the incremental costs, on a dollar
per ton basis, of sulfur dioxide reductions at Newington Station, Unit NT1 to be as follows:

2% sulfur content by weight to 1% sulfur content by weight $1,030 per ton SO2 reduced
1% sulfur content by weight to 0.7% sulfur content by weight $2,949 per ton SO2 reduced
0.7% sulfur content by weight to 0.5% sulfur content by weight ~ $7,203 per ton SO2 reduced
0.5% sulfur content by weight to 0.3% sulfur content by weight $12,957 per ton SO2 reduced

-
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Mr. Robert R. Scott, Director
December 4, 2009
Page 2 of 3

Assumptions Used 1o Produce Estimated Incremental Costs

"The assumptions used to estimate incremental costs include historical fuel prices, maximum
gross heat input rate of Unit NT1, SO2 emission rates in Ib/mmBtu and 1b/hr for each grade of
fuel, and tons of SO2 reduced. Capacity factor of Unit NT1 is not necessary to calculate
incremental costs on a dollar per ton reduced basis. The SO2 emission rates were derived from
the sulfur content of the fuel, the heating value of the fuel, and the maximum gross heat input
rate of Unit NT1. The tons of SO2 reduced were calculated using the delta in SO2 emissions
between each fuel type on a 1b/hr basis which was calculated using the SO2 Ib/mmBtu emission
rate for each grade of fuel and the maximum gross heat input rate of Unit NT1 as contained in
Newington Station’s Title V Operating Permit, TV-OP-054.

Additional Costs Associated with Fuel Storage Upgrades at Newington Station

At the present time, PSNH is hopeful that the current fuel storage and delivery system, including
configuration and storage capacity, is adequate to handle varying grades of o if required in the
future. As a result, PSNH has not calculated additional costs associated with fuel storage

upgrades.

MK Unit #2 Boiler and SCR Operations

The SCR has a temperature permissive that must be met in order for the SCR to be put in service
or kept in service. During start-ups, shut-downs, and low load operation of Merrimack Unit #2,
the temperature is lower than that permissive temperature and the SCR cannot be operated. As
an example, Merrimack Unit 2 typically has 10 to 15 outages per year, in addition to
approximately 8 low load operating periods per year. The timing of these conditions is not
predictable and this estimate of occurrences provided reflects historical performance. Examples
of low load situations include, but are not limited to: forced and planned outage start ups and
shutdowns, loss of one of any equipment pair where both pieces of equipment are necessary for
full load operation and the loss of one results in half load operation (such as Forced Drafi Fans,
Condensate Pumps), loss of the Main Boiler Feed Pump, loss of coal feeders, condenser
waterbox cleaning, etc. Any condition which requires the unit be at loads below 230 mw net,
causing the temperature to be below the SCR permissive will result in the SCR not able to be put
in service. This load point may increase with the new, more efficient HP/IP turbine.

In addition to boiler operations and load conditions that affect SCR operation, malfunctions of
the SCR system and/or associated equipment can also affect the operation of the SCR.
Malfunctions of the SCR system and/er associated equipment can result in partial or complete
reduction of SCR performance.

As part of normal service, the SCR catalyst becomes coated with flyash. Blinding of the catalyst
with flyash can cause the SCR process control settings (often referred to as the setpoint) to have
to be increased (less NOx conversion), as the reagent distribution becomes less uniform and as



less catalyst is exposed to the flue gas. The SCR is cleaned as needed during outages, and

sootblowers are used on line.

Reagent injection grid nozzles, being in the flue gas path, can become fouled with deposits. This
can affect reagent distribution, compounding the effect of a fouled catalyst, for example. The
reagent injection grid is cleaned, as needed, during outages. Also, reagent delivery disruption

can occur and on-site storage is limited.

Also as a catalyst ages, it becomes less reactive. This causes a reduction in ability for NOx
conversion to take place. This in itself does not typically result in higher NOx emission because
the SCR has four layers of catalyst, staggered in age. However, it will compound the effect of a

fouled catalyst, for example.

The uncontrolled NOx rate at reduced load and during start ups and shut-downs is typically 1.0 -
1.5 b NOx/mmBTU. The uncontrofled NOx rate at normal full load is as high as 2.66 Ib
NOx/mmBTU, with an average of 2.4 Ib NOx/mmBTU.

The SCR is unable to perform continually at its maximum capability due to these concerns. As a
result, PSNH needs flexibility to operate the SCR based on current operating conditions.

In closing, PSNH would like to reiterate its opinion that changes to DES” BART determination
that result in more stringent emissions limitations create concerns relative to increased costs and

decreased operational flexibility.

Please contact Laurel L. Brown, Senior Environmental Analyst — Generation, at 634-2331 if you
would like additional information or would like to meet to discuss the enclosed information

further.

Sincerely,

"~ John M. MacDonald
Vice President — Generation

Enclosure
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DRAFT DRAFT

PSNH MK2
NOx Control Cost Analysis F}a/mr ,
| CONFIBERTIE
Given: W LTt | R,
!
Uncontrolled NOx emission rate at full load, average 2.4 IbMMMBtU }@g,w‘gy ;7'0 P
Uncentrolied NOx emission rate at full lead, maximum 2.66 Ih/MMBtu 72;}“ Y I3 //’75
N t—

NOx removal efficiency of existing S3CR, average > (.86

Controlled NOx emission rate at full load, average {1-0.88)x 2.4 =0.34 b/MMBtu

Controlled NOx emission rate at full load, maximum {1—0.86) x 2.66 = 0.37 Ih/MMBtu

Uncontrotted NOx emission rate at reduced load
(during start-ups and shutdowns) 1.0 - 1.5 [b/MMBtu

Maximum effect of start-ups and shutdowns on
30-day average NOx emission rate, single event 0.04 ib/MMBtu

Maximum effect of start-ups and shutdowns on
30-day average NOx emission rate, multiple events 0.08 Ib/MMBtu

Calsulation of reduced-load time required to increase 30-day avg. NOx emission rate by 0.04 |b/MMBtW

Assumptions: Controlled emission rate = 0,34 Ib/MMBtu
Uncontrolted emission rate = 1.25 Ib/MMBtu {midpoint of range)
30-day average emission rate after increase = 0.34 + 0.04 = 0.38 Ib/MMBtu

Solve twe equations in two unknowns:
0.34a + 1.25b = 0.38(100%)
a+b=100%
a=100%—-h
0.34(100% ~ b) + 1.25b = 38%
34% — 0.34b + 1.25b = 38%
0.91b = 4% ‘
b = 4.4% of the time, or about 30 hoursimonth

Calculation of estimated increase in annual maintenance costs to assure reduction in average NOx
emission rate from 0.37 Ib/ to 0.34 Ib/MMBtu (A = -0.03 Ib/MMBtu):

Assumptions: The essential costs are 1} the costs of additional scheduled outages for
maintenance cleaning, 2) the costs of replacement power during those outages, ;
and 3) the costs of accelerated replacement of catalyst to ensure performance. !

Number of additional maintenance cleanings required = 2 {midpoint of range}

Additional annual cieaning cost = 2 x §65,000/cleaning = $130,000 (midpoint of range}
Duration of cleaning outage = 4.5 days per cleaning (midpoint of range) ;
Power replacement cost during maintenance outages = $30/MWh
Annual power replacement cost @ 2 cleaning outages/year = $2,200,000

Annual cost of accelerated catalyst replacement = $1,000,000

Total annual cost = $130,000 -+ 2,200,000 + 1,000,000 = $3,330,000

Annual heat input = 3,473 MMBtu/hr x 8,760 hrfyr = 30,423,000 MMBtu @ 100% capacity factor
Annual NOx benefit = 30,423,000 MMBtu/yr x 0,03 th/MMBtu / 2,000 Ibfton = 456 tons removed*®
Cost-effactiveness = $3,330,000/456 = $7,300/ton**

* “This banefit |s assumad constant, regardless of number and frequency of maintenance cleanings.

** The calculated cost-effectiventess could vary by about +40% of the indicaled cost per ton, based on the following: Cleaning
costs coutd range from $30¢,000-5$110,000 per cleaning, maintenance outages could be as few as 1 or as many as 4 per year
and last 3-6 days each, and power replacement during outages could cost $700,000-$3,300,000 annually.
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August 16, 2010

o
CONFIDENTIAL BUSINESS INFORMATION

Public Service of New Hampshire
Best Available Retrofit Technology (BART)
Response to Request for Additional Information

SUPPLEMENTAL INFORMATION to PSNH’s July 16 Letter, Response to Request for
Additional Information re: BART

As requested, PSNH provides the following information to support the Merrimack Unit #2 (MK2)
NOy Fmits for New Hampshire's Regional Haze SIP. We are providing this information as
confidential business information since it contains various operating scenarjos and financial costs
which are competitively sensitive in nature and could be harmful i’ disclosed.

Mesrimack Station Unit #2: Merrimack Station was the first investor owned utility in the nation
fo install an SCR to achieve NOx reductions. Given the operation of the SCR, it is PSNH’s
positicn that maintaining operational flexibility is 2 critical priority in order to ensure continued
and cost-effective compliance while simnlianeously achieving significant reductions in NOx
emissions. The following information summarizes the primary drivers behind the increased costs
that would be incurred in ensuring attainment of NOx emissions rates lower than the cirrent NOx
emission limits set in the NH Regional Haze SIP.

1- Qperational Impacts

Rased on historical data MK2 typically has 10 to 15 outages per year and approximately 8 low
load operations pet year. During these events, SCR operating temperatures are reduced and in
some instances below the SCR permissive temperature fimit. The SCR temporature permissive
must be met in arder for the SCR to bs put in service or kept in service. During start-ups, shut-
downs, and partial load operation the temperature could be lower than the permissive temperature
and the SCR cannot be operated. In most cases the timing of these events ts not predictable.

Examples of low load situations include, but are not limited to, the following:

e Forced and planned outage start ups and shutdowns;

e Loss of one of any equipment pair, Both pieces are necessary for full toad operation and
the Joss of one results in half load operation (such as forced draft fans, condensate
pumps);

o Loss of the main boiler feed pump;

¢ Loss of coal feeders, condenser waterbox cleaning, ete.; and

s Any condition which results ip the flue gas temperatures o be below the SCR permissive
temperature will result in the SCR not able to be put in service.

A more stringent limit could result in the unnecessary shutdown of the unit rather than operating
at partial load. An example of this scenario has occurred in the past when a crifical pump failed
which restricted fuil load operation, While the pump was repaired the unit remained operating
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but at a reduced capacity, the duration of this event was approximately 240 hours. PSNH’s

customers received significant benefit from this partial load operation. Replacement power costs

associated with this type of event are shown in the Table 1.

Replacemert Power Costs: The table below uses an assumption of $30/mwhr

difference between the cost of MK 2 and the market cost. This number can vary greatly

depending on energy market prices.

r Table 1a. Cost Associnted with De-rate Flexibility at 0,37 Ib/MMBtu
_ Assumes 0.64 tons per hr
Duration of De-Rate De-rate Remaining Avaided Cosl per ton
Capacity Capacity Replacement
Online Power Cost
240 hr 132 MW 200 MW $1,440,000 30
100 hr 132 MW 200 MW $ 600,000 50
50 he 132 MW 200 MW $ 300,000 50
Table 1b, Cost Associated with limited De-rate Flexibility at 0.34 Ib/MMBtu
Assumes (.59 ton per hr
Duration of De-Rate De-rate Remaining Un-avoided Caost per ton
Capacity Capacity Replacement
Online Power Cost
240 hr 132 MW 200 MW | $1,440,000 £10,169
100 br 132 MW 200 MW 3 600,006 $10,169
50hr 132 MW 200 MW $ 300,600 $15,169

The opportunity for partial load operation during high demand periods would be even more costly
t0 both reliability and to customers. The example mentioned above resulted in a long duration of
partial load operation but it is important to note that during periods of high energy prices a much
shotter event could also have significant cost. For example, assuming a $100 per MWh market
price, operating at 200MW partial load for a period of 12-hours would avoid $240,000 of
replacement power cost. During this period a NOx reduction of epproximately 7 tons would be
realized which equates to $34,000 per ton NOx. Under some of these scenarios partial load
operation would be oliminated to ensure consistent compliance with the proposed NOx limit

reduction.

2 — Maintenance [mpacts

PSNH’s highest priority is ensuring compliance with all emission limits. PSNIT has reviewed
historical data and concluded that start-ups, shut downs partial load operating conditions and

upsets can significantly impact a calendar month average emission rate. To account for these

events PSNH operates NOx controf equipment to maintain a NOx emission rate of approximately
0.25 1b/MMBtu calendar month average. In order to ensure compliance with the [5.4 ton/day
limit or the equivalent 0.37 [b/MMBtu emission rate, PSNH targets a 0.15 [b/MMBta difference

between the average NOx emission rate and the specific limit. Further limitations would impact
operation and increase inoremental maintenance and capital cost.

In addition to boiler operation and load conditions that affect SCR operation, malfunctions of the
SCR system and/or associated equipment can also affect the operation of the SCR. Malfunctions
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of the SCR system and/or associated equipment can result in partial or complete reduction of
SCR performance.

Algo, as part of normal service, the SCR performance degrades overtime. Oue reason this oceurs
is due 1o blinding of the catalyst with fly ash, This condition will cause the SCR process control
seitings to compensate by increasing SCR loading to maintain the set point. This is necessary
because the reagent distribution becomes less uniform as less surface area of the catalyst is
exposed to the flue gas, To manage this condition from develeping to the point that a
maintenance oufage is necessary, the SCR is cleaned on-line utilizing soot blowers and cleaned
during outages, as needed. Increased SCR loading could lead to more frequent maintenance
oulages. It is anticipated that a minimum of three additional SCR cleanings and air heater washes
would be necessary to maintain compliance with the 0.34 Ib/MMBtu proposed NOx limit.
Cleanings are expected cost between $30,000 and $100,000 as noted below in item 3.
Replacement power costs associated with the necessary maintenance outages are also described in

item 3 below.

Additionally, reagent injection grid nozzles are directly exposed to the flue gas and become
fouled over time. This can affect reagent distribution, compounding the effect of blinded catalyst.
The reagent injection grid is cleaned, as needed, during outages. Also as catalyst ages, it becomes
less reactive. This causes a reduction in shility for NOx conversion to take place. This in itself
does not typically result in higher NOx emissions because the SCR has four layers of catalyst,
intentionally staggered in age. However, increased loading of the SCR catalyst would be
necessary to maintain compliance with the proposed reduction in NOx limit and accelerate
catalyst degradation. For example, the SCR is unable to perform continuaily af its maximum
capability. As a result, PSNH needs flexibility to operate the SCR based on current operating
conditions, Currently the SCR averages greater than 86% efficiency.

Each catalyst layer has an anticipated functional life of 8 years and each layer is staggered in age
to accommodate replacing one layer every 24 —months, Forther NOx limitation would increase
loading of the SCR and could result in accelerated catalyst degradation requiring premature
replacement. This would result in a loss of investment. Even if minor catalyst degradation
occurred reducing the catalyst useful life from 8 years to 7.5 years the replacement schedule
would need to be adjusted, The change in replacement schedule is necessary because catalyst
replacement projects must coincide with MK2’s overhaul schedule which is on a 12-month cycle.
PSNH would incur a loss of investment of appraximately $143,000 annually due to the early
replacement, It is also important to note that the revised replacement plan would result in
minimaj reductions to the total reduced tons of NOx for the year, but rather be put in place to
avoid the periodic increased emission rates at the end of the catalyst life. As shown below in
Table 2, PSNH believes minimal catalyst replacement and maintenance cost are assoctated with
the 0.37 {h/MMBtu rates provided certain exceptions for stari-up and shutdown and malfunctions.
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Table 2. Incremental Mainenance and Cupital Cost
Emission Calendar Annual Incresse Predicted
Limit Month Loss of | Maintenance | [ncremental
{Ib/MMBtu) Control Investment | (Cost of Air Cost
Target of SCR henter and
(/MMBer) | Catalyst SCR
Maintenance)
X 0.22 0 TR0 30
0.34 0,19 543,000 $1935,000 $338,000

3 —Replacement Power Costs associated with the Proposed Reductien in NOx Emission

Rate

Merrimack Station will need to consider a number of additional compliance efforts if not
provided the necessary flexibility to deal with short-term events as described above and the
eperational restrictions of the SCR. Each has an additional cost as cutlined below,

There will be increased mainterance costs to maintain peak NOx reduction capability. Far
example, air heater and SCR cleanings will be required more frequently because of increased
loading of the SCR. This results in additional maintenance costs and replacement power costs
associated with the required outages. It is anticipated that at Jeast onc additional 4.5 day (mid)
maintenance outage would be necessary to maintain compliance with the 0.34 1b/MMDBtu
proposed fimit, In addition to the maintenance outage addifional cleaning will be completed as a
prouctive measure during forced outages resulting in delayed start-ups. Outage durstion is from

time offline until the unit is phased.

If air heater washing were completed to comply with a step change in the NOx rate as shown
below, the cost per ton of NOX reduction would be extremeiy costly. Again this number can
increase greatly if an air heater cleaning was completed during a high priced market,

Table 3. Potential Emisslon Sununary (8760 hrs)
Emission Rate MNOx tons cmitted por year Incremental reduction in
Lb NOx/mm BTU Potentinl emissions tons
DEr year
.37 5628.34 0
0.34 5171.99 456

Maintenance (Cleaning) Costs: $30,000 to $100,000 per cleaning

Replacement Power Costs: The table below uses an assumption of §30/mwhr
difference between the cost of MK2 and the market cost. This number can vary greatly

depending on energy market prices.




-Supplemental Information to July 16 Response to Request for Additional Information

August 16,2010

Page 5 of 7

Table 5. Impacl of 0.34 Ib/MMBty Limlt
Duration of Replacement Power Cost
Cleaning/Outage per Qutage
Shor (3 days) $720,000
Mid (4.5 days) $1,100,000
Long (6 days) $1,400,000

It should be reiterated that these compliance measures are focused solely on the shorter duration
events that typically occur at lower lords with less heat input and for a discreet period of time
thus do not resuit in the emission of a significant amount of NOx emissions. To mest the
proposed rates of .34 b NOx/MMBt, under the conditions referenced above, PSNH may be
forced to shutdown for air heater/SCR cleaning and also may be forced to shutdown rather than
operate at partial load. Each of these aforementioned scenarios has significant cost as described

above,

Alzgo, with out exceptions for short term operational conditions additional incremental costs may
be incurred when considering a calendar month everaging period. PSNH may be forced to delay
start-up to maintain & 0.34 [/MMBtu calendar month sverage. It fg important to note that start-
up shatdowns, and partinl load operating scenarios may bias a 1b/MMBtu rate but typical result in
low tonnage emission total. To manage for this sifuation it may be necessary for PSNH to adjust
the current operating strategy by delaying start-ups or to prevent a short operating periods during
the calendar mounth. Table 6., below illustrates the potential cost with delaying an outage start-up.

* Table 6. Replacement power cost associated with delayed start-up
Cost delia with the Total cost of Outage Cost per
Market for customers Ton #
I day $30 $239,040 "$15,936
540 $318,720 $21,248
£50 $398,400 $26,560 i
2 days $30 $478,080 $31,872
$40 © o $637,440 $42,496
$s0 $796,800 $53,120

*assumes saving of 15 tons per day
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This analysis demonstrates that the implementation of a 0.34 Ib/MMBtu or more stringent rate
will resuit in significant cost to our customers with little environmental benefit. This is true
because a Ib/MMBtu rate could result in running the SCR barder, more frequent air heater
cleaning, extended outages, and forced outages, and limit partial load operation.

PSNH would be happy to meet with you and your staff to discuss the information provided
above, If you have questions or require additional information, please contact Lyna Tillotson at
634-2440 or Sheila Burke at 634-2512,

ce:
Elizabeth H. Tillotson, TBM, Generation Staff
Sheila Burke, Generation Staff
Tara Olson, Newington Station






